Studies on the interactions between phospholipids and membrane-bound enzymes in microsomes. Effects of phospholipases C on the glucose-6-phosphatase system of rat liver microsomes.
The role of phospholipids in the glucose-6-phosphatase system, including glucose-6-P phosphohydrolase and glucose-6-P translocase, was studied in rat liver microsomes by using phospholipases C and detergents. In the time course experiments on detergent exposure, the maximal activation of glucose-6-P phosphohydrolase varied according to the nature of the detergent used. On treatment of microsomes with phospholipase C of C. perfringens, the activity of glucose-6-P phosphohydrolase without detergent (i.e. without rupture of translocase activity) was gradually decreased with the progressive hydrolysis of phosphatidylcholine and phosphatidylethanolamine on the microsomal membrane, and was restored by incubation of these microsomes with egg yolk phospholipids. The extent of decrease in this phosphohydrolase activity in the detergent-exposed microsomes (with rupture of translocase activity) also varied depending on the detergent used (Triton X-114 or taurocholate). When 66% of the phosphatidylinositol on the membrane was hydrolyzed by phosphatidylinositol-specific phospholipase C of B. thuringiensis, the inhibition of glucose-6-P phosphohydrolase activity without detergent was very small. Although the inhibition of enzyme activity with detergent was apparently greater than that without detergent, the enzyme activity was stimulated by the breakdown of phosphatidylinositol when the enzyme activity was measured at lower concentration (0.5 mM) of substrate, glucose-6-P. The latency of mannose-6-P phosphohydrolase, a plausible index of microsomal integrity, remained above 70% after the hydrolysis of phosphatidylcholine, phosphatidylethanolamine, or phosphatidylinositol. The results show that the glucose-6-phosphatase system requires microsomal phospholipids for its integrity, suggesting that there exists a close relation between phosphatidylinositol and glucose-6-P translocase.